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predetermined standard value; and (d) recoiding the data by applying the recording current having the size of the current 
controlled at the steps (b) and (c) and the overshoot value. 
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J9.4 



£ l^-gr 47l«|J=3. oi * iiH^olS*.7l|'a*|-fe H o v, 3 ^ ^ ^M^H 4* (a) 7l^(write) 4t 

>£4 *>i= Cl^3 S^olMSl ^<S"°r£.-» #^*H °J 741-8r£§ 2:44^ 4* 414^ 431:0)) 43 * ^$££7} 
i44fe 3441, 4^- t|i3 HEH B2} ^7l«f|S.2l S]*H 44*1 71444 Si 371* S44fe 4t«;( 
C) 71^-ff-al AU^SiM 2:444 A o V 7l 714443 iL»l^S^ 3=24fe 44:(d) (b) 3 (c) 

cf7)]o)] A| Zj-ZJ- ^^-fil 371 £ i.tH^S&€ 4*1 ^ 71444* = °17>5}<^ fl| B)* 7l44xr ^7fl# 

£f«f£i c)i3 S.eJ-0] 714 °J El ^(writing interval)-* 7>4 <£:ilBl#* 344-°-3-4 4^ 44 

Sir 3^32) iL43(coercivity)i 4^4 *144 7144711 (writing field)* ?l °j#* ^fe ATE 

Effect* 4£ ^ fla. <^£l £ 443x7 7l444°H 34 TPTP 3 3:4* 3*14 <t Si 0 ! *l|H/c1i344 3 
eo)] 51^-21 o}4* fco] a. *HH2f cjiH^MI 4^84 4 s Xlfe ^1 4* 3^44 t 5U4. 



tfljLE 
S. 1 



HA) 



£43 444 i§<3 

£1*^ 4-3 o| 3434 «1H cliH Hef°l ^-(100)21 43* 44^4 £<3<>14. 
£ 2^ 4 t^°ll 4-E- 4h c]i3 j=4<>1 «.* ^l<H«1-fe *iH433 4451* 44\54. 

£ 34 4H))3 43^.2.3. £MJ4o|BS|4 444 43471 34 **£» 4444. 
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£ 4^r 4 31°H 4€- 43*l|<=. 3. 34 -2-34°m» 7B^Sj-^ 4lH ifl4 *44 M-Hj-ifl-fe- £134. 
£5-^4 4^ 3454°1] s]4 ATE Jt4# 44*fl4 :iej|H34. 

£ 64 £ tli 443 434^4* 5003** 444 344 50003*} 444 34 °fl «H4 TTF4(time to failur 
erate)4 44M1£- aEflH34. 



4121 4*11441 



tiVrsiol 

s o — 1 -i-i 



4 414 0]33 ^Wi^ofl tfl4 7fl343°l] 44 43 4^3^32=43 «4M 714*44 714443 

°il ai?v^ <ye)34 ^ oi^e^ofl tfl$ £343^.4 »g-xi«>7] Hrll S 4-S.^^3H4°l«- 711343011 * 
4 334. 

£ 34 f'Hflsl o.s £.343B£l*r 444 4343 34 4434. 

°1^e?«o. S £] 4.u14 0 lH£lfe ATECadjacent track erase) i4» 433 3*114 4^ :EL43«^3 ARC 

OCadaptive read channel optimization, 3 -§"3 3^ ^ e 334)4 4*113 3133 §1 £4 34344 
37)14^- 33 °J3334. 2£4 ^lS-g-^ofl^ 4*1, £c 433 Afo|c el-ol^( s ide writing)* 4*113 ATE4 «MS 

4fe slHft ^.3.^44. <yav^ o.s. 4^.3^3=43 a* 7)12:4 "11 3.&43S -» 3431^ _ aj-o] 

3-21 ^-g- 7]37ll £4. 3-S.43H 43°ll4*r 3^3°1] 333-£» 7144711 33, 71^-ElliE ^Jo^fc nflo] 

34^ 4^133 c]si] ^^.4 d)34°§<*3 e)^/4°lS 7V4344 4444. ^3a 3-3 4|^m ^"IMfc 3 
34°§<*33334* 4444. 3-3 BHiE^>§o)]Ai^ sl-Hc|i3£.4 <5 l«^ s]H*1)<=|4 33443 34 3 
s.*11^2H4 43^ £433 t1€4. 334 4134 4^3^3-2.43* 3 ^e^b|6|^ 4*834. 

4*1)3 33^33 £343^4 t)1343 34 434 , lis 343i4 34134 4443(3104711), 4h 3 

13 <=43£L 3 £H^34 ^H-a^o(^ #*|4 4£(T)7 r 0 j7fl-8rS.Ji4 44 33 344 4444(32047)1). 3 
33 ojTll t H3 444 5 34 D 1)S113 M43 43 &-g- Jil343 34 A 343 3433 344^r -8: 

£5. 1^44. 3204^H]t.1 «g^l*£ol4tl ^-fife, ATE°ll tfl4 ^-4* 4^1^ ^S.47ll 44. 320471H14 
4^cli3^4^m2l ^£(T)7 r < 97ll^£(Tth)^.4 fe* 3-f °11^ fl*14 t-fl^Bl^si <^^<H1 ^7fl4^ 

^# 444^(3304^1), *«S7 r nl#c|ia(middle disk, MD)^1 3*143 4£2l <^44* ^.44^-S. 7l 

44421 3.7) £fe iu!4S4 1 4^4 2:^4^ ^|S.sl 3^7> §sl M14 £^ 2l^-(inner disk or outer diskH 
3*144 €-i 2)4 ^44 4S.<H1 214 <^4 4^1 ^440.5.^ 7144421 3.7] SEfe 5.B14S* #«1 
34471] 44. <:>144 0 1, 4£ 34°fl 44 71434 £^ i«14s°ll ^ ^Hf ^4^ 2)Hi|Tia|<H(RC0)* 4 
c-i4£ 7I4442I 47H1 21 «B, 443/4^113^.5. ^l^S^ofl ifl4 ^44 s|4 4 Si4. ^eI^ ATE4 ^^^3 

14 4 44711 *ll7KScreen)4 4 S14. 443 £^ 4432] 714^4^ 47lt|i.3^ 44£«H1 "344 4<H i-f- 
421 4?1°1 1 4 &4. 714-S-44 4^4 "I, 47]tl i3°il>H Thermal Pole tip Protrusion^lJoiM 4 A S4^ 1 
s <?14 412] ##44H ^4 ^4, ^hs] 714 4^4* 47H4 4 34. £4 4433 7144*11 ^4 ia 
efl*l(scratch)42] <S44 4 4 5U4(4, ±HS4 4^4 4^13^ 4 34). 7l4#(write pole)2] 434 = 

°i 44 4<>] 711 -fl i 3 * 3^S3 ?1 3 4 41 °fl «S 4* 4 4 34. 



41 °1 3 4^4 4fe 7]^?! 4^] 

4 41 °1 °14i4 4^ 34^ 471m, 43 4711344 31443 3«II4 43^s.°fl 0 vl7 r s]^ 34342] <y7> 3 
i ?1334 7W2 fl7r*o.s^ ^l^S^i cH4i!.^4 0 lS* 4343 3$ w 0 v^ 5 ^Ecii3£e}oia ^]<h^. 
*H 44 3°14. 

4 313 olf-ji4 44 4^ 343 4^14 43 4^4 343°H3 4^333 fl*«s^7M?ff^i 
£4 4 StlTT 7l4«fl^# 34. 
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4^1 S zh-g- 

4*11* 41* £ 4^°fl 4* 5*7} ^ = S °14 £B1SW£# 7l|44fe 4^-, (a) 44(write) ^34 

3444 4^ cl^a H4°l a a) ^^^-£1- €=-^403. <ga|45Lt- a44fe- 4# 444- ^7fl;(b) *7l 4^4 4 

£4£7 r ^"71 fl7|*JE# 2.44c 34 ^fl. 44 4 = CjiH ^71^1 = 31 44*1 71^^ 3 

7l» 2:44c 431 ;(c) ^71 4^443 ±*\tr*$<>] ±AA £§&4 #71 71^^^ ,9_Bl4l=44 2: 

44c *7fl;(d) #71 (b) 9{ (c)4?W4 44 £44 3^2] 371 -2.«14:«=&4 4*|c 7l*£*» *jHofl ol7> 
*H 4<>HH# 7l^4c 431* £444. 

#714 4*114 4*4 £ 4^- ^-7]«|S.S 44 £444£# 7fl>a«Hr *W44c. 7l^-(write) "834 

<=3 3*H 444 44 4^444 3 7l 55 4 3-444 iH^sa-i- 2:44c €Sl-ei;#7l 2:44 444 371 

g i»14i=44 44 C 4^444 44 AAA^A ^4c 4°l 1=^*4-1 £444. 

ol*HM, 344 £44 4^44 4 444 4434 44 «H ill* 0 ! 441*1 4^44. 

£1^^ t^l 343c 4^ J=5Hli(100)4 4^4 44Mlc S.444. 

4J= clia S-Bl-ol u(i00)^ i41r S-BKH4H 444 5)44^ 3°l£ 440} ^i3(H2)# &4. 4 

H cl^H b.(100)c 3^3(112)4 £4<H1 434t11 3*1* 444(5E.4 c> i| nl£Al)l- £4 £44:n. $14. 

444*r c]^H(112)4 5.^0)1 344 71- Till- 44444 4^34 £44 ££*) 3144c 4^3(112) 

3.44 3 jit- S144 44« 4 44. 44 444 4443 4*344 $144, ol£. z) + 3.ai2m ^S^Al ^1 7l 44 
444 4444 4^3(112)4 7l-7ll# 4444 44 444 £44 4443 4444 °14jl 4*1)444 44. 

444^ ^|H(120)°1| 4444 4 t 44. ^1^(120)^ 4444 cli3(112)2l S^Mofl ^7l afl <^ ^ ( a i r be ari 
ng)# ^^^l7]fe ^-2:5. 514. «I1H(120)^ <H^*El(HSA; head stack assembly, 122)°ll ^*5l<H 

9XA. n^- ^ <>i^£-el(i22)^ Ji°li.2<lKi26)-8- 5c ^^^olel <^(124)i -¥-^sl<H 2^(126) 
^ jio]i 2 <y JZEKVCM; voice coil motor, 130)1- ^SRr(*l*l5Hr) <H^l-el(128)°l| ^l^SlTfl 3*1 

4j1 5U4. ^.°li s<a(l26)<Hl 3-g-sixr «1H^ <H^l-el(l32)°ll tfl4^ ^liHHtH <&(124)% $ ^.AA^ 
£^.31- ^^^1^14. ^^oflolEl <y-(124)fil ^^-g- nl^H(112)fil S'S* 71-S.^El ^«:7l# ol^-A)^ ^0)4. 

C]>ia(112)Sl *# vflofl *1#£4. ^*^^-S. Cl^3(112)^ 4*71- t)lolel7l- 7l-ij.£]ir ^o]Ela( dat 

a zone), He)-ol «s a>^c>^1 ^^-o|) aflH7l- 3*l*Rr 4 ? ^(parking zone) ^ "I]?lEl\d^ ^Qt\2_ ^-^J^ 
4. £ 2°H £>1« 44 Q 0 ) A S^(134)-g- Q&A 1$<t£\ q*]* S*4i &4. 4 qASr cflolEl lJ£(data f 
ield)4 ^11 «H(identification field, ID^<=)* i*4^ c-l] ol e] ^| <4 Ai ji^ ji* i^-S^^ 4^-^El5. ^^5l«H 
4- 01 ol el el 4°H^ ^1^1 7 S(ISG, inter sector gap) <^^<>1 §71)^4. t-Holel^j=cH]^ t]A^. 

A7} 7)^3. ^11 ^J=fe 4|Ej * H^(^^d)-i- ^fSl-71 3^ ^Jl* S*4al Xl4. ^iJi^Eloll 7l^-£lfe ^Ji 
Sel^l-Cpreamble), 4^. °lHefli o>a(servo address mark, SAM), rtellol 2£(gray code), aliS(burs 
t) % 3«H(PAD)S. ^€4. =el<91-8: 4Ji^iL# ^ «^l*7li- %-A°\] 4A^^ft4 ^-i- ^1* 

403 A^^El-gi- X^14fe o.S 4^.*7l (servo sync)43i S7l47l£ *4. SAM -8- 4^3 <g-3| ^o]^ 

ziefloisHl- Sl7l -g-711- ^|^-4°1 4a.^°l < H] 4^4 4 0 l l JJ ajja^ 7 ]§^^- ^1^-44. ^t 
elloiaHfe 4 44 ESjHiJit- ^ll-?-44. uliSb M^4^ ^ S^f 1 * fl«fl4 1^-4 3*Hel4^(po 
sition error signal, PES)* ^1^44. PADfe 4^.^|El 0 fl4 c-)1o]e)^e1 s.21 BQA& 44(transition margin)* *)] 
^44. ^471^- 4^- Sir: il^4 714471 34°1 ^1^3(112) si 7}s.4el «lf-44. 

£ 2^ 4 4^°11 41- 4^ A±3. sefo] a(ioo)l- ^H4c ^H4*l(140)2l t-4£» 4444. 

7lH4*l(140)ur elHM^lSCR/W) ^4 5| 3.(145) * e)s. Hel<gH amp; 4°1S Hel- 0 lHl ^S.(46H 214°1 *fl 
H(120)°ll 144 ^#2l(141)l- S44i SI4. ^S*el(141)^- 3*14 4£ H5.>H14(DSP : Digital Signal Pr 
ocessor)>r e ]aSH3.4H. 4°lHS.^Hl-^ f-o] 34. se-s^q^^ ^^3(112)3.4^ <>1 ^1 -» elH*l-7l 
4 ci^3(H2)i efl^Eit. 71^-471 34^ e|H/4 0 lH ^4(145)3. 4|<H43i# -g-^-* 0 !, 4*1 4£47i(i4 
4H4 444*£7}- , g^|*-£4^4 °144, 4-7l*|H(120)7r 4^H(112)4 ^l 0 lEl^^(data zone)<H14 <HH 3 
*H1 Sic 711- «44°1 3444M44 71^.^^-21 H7l 4*4-^°(44 71^.443 5.nl4S(overshoot)5)(: 
% x)H4ji 7l^4c 444 ±^$\ 4^144 ri 4i3(H2H 71^4711 s)£4 ^H44. 4^ 

A<ls. r/w ^4(145)S.4el iiS 461^l 0 li ^S.(147)S 4444. iiS 4^1^ 6 li 4S.(147)c si ^4 ^ 
4^4 44 A^<% y El sil 01^471 ^s>^ ci^s s.4°l«» *)44c ^14 4s.» i44^i 44. 
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R/W *H<i 3jS(145)fe *M S=4Mfc *l|2(120)3.43 91*14 32. = 3 "8 = 3S(146)°)]4 444 4 
Jl1- iiS 343(24°)1 nl£Al)7> 444 ^ 4fe c]x|l AjJlS £24^ iil o]E]3f|]0li 3)3.(147)5- #3 

4^, lis 3435.43 aj-§-4 tiioiEjf- lis oi^siioi^ 2)5.(147)1- 44°1 4443 3 344 ^ 

7 )s # WSL ^o]ra H433 S]S(416)S. 434324 4i33# 4*844- 

Bl^(141fe J±3^ a<S(126W 44 44# *#*rfe VCM 44 35(148H1 SEft 1433 514. ^H43( 
141)fe VCM3 33 $ 4433 4334 *)1343 343 44 35.(148)5. *1]343:# 4444. 

€S*al(141)fe 81 71 44 oil£5l(R0M : Read Only Memory) £fe #5)14=1 iS-3 £4(142-1)4 44 «WHM3 
"ills] 5 $3 34^ nils. Hi (RAM : Random Access Memory) ±4(142-3)0)) 4433 514. "112-21 ±4(142- 
1, 142-3Hr 444 4*8433 ^E^Ej( 141 )6( £] «(.<*) 44333^r 330} ^ tW^g £ft 

4^ 514. 

± = ;E?D3 443 4454 ft S«M4 4= h ^ o. s g$7lf- 3443-b a] 3 ^-^(seek routine) 5 vflofl 
4 s-jl 33* §M-i]|fc ^4 44(following routineW 514. a] 3 f-^^- 443f- ^4ft £ ^ 0.3. 3443fe 
3* J±443 34 4-5L *13 £44oL 514. 

£ft, i2.el ±4(142-1, 142-3Hfe 433 34443 371 34443 i2.34*=44 *il34 <t 51^ 

SS-^^ol 3433 5ftji 334243 3433 5(4. ojofl 44^ fEfsKMD^ 4^0] ^3 4334, 4 
2 44(144W4 434 427} 3342 34.2.5. 4434 343, 433123 33# 4443 7)4^°)) ufl^b 

44344 4243 &-§- 33424 ft4. 3334, <g*|££fc 32 f- 33 g 34333 ja.43 f-si 
51* :asl43 A 4 343 3433 444^ 425 4344. 3332.3(143)^- £^23435433 7143 
13 3334, 344 3°13t- 31333-5.3(143-1)3 3443. 323 3 32-3 (143-3)3 *r 3^3(112)5.43 
344 333* 34 344tt 4±33. 

2 4^r ^0)1 4= Plains iml4 o mi- 711^4^ tn« 44M1^ £^«>14. 

4H cl^3 H4 o l«-(100)7> J^Esg xrBj S «.El 7l^.(write) ^^1(410^1)4^, ^11^31^2.21(143-1) 

o)| 71^-t cflo)El7l- 71^-^4. ^rS.^Al(l44)^ ^£»el(141Kr ^H^5L°fl 4H CjiH H4°l« (100)21 

^2* ^1*4(420^:7)1). -grt^Ai (144)£->M ^2(T)7> ^7)l^-£(Tth)# ^44^ ^1* 

*4(430«?fl). 43047)H1^ ^£ ^£(T)7> -g^l^£(Tth)» 2:44^ ^-f 0 )! *S*^(141)fe 71^^^- 21 ^^v 
37l# #oj #^42^ ^1 01*4(44047)1). 4304t)H^, °j7)l^£o]4°l^ 71^^-21 ^^Efl^ a 

7H ^-^ «l^(120)«*l| ?]7>44. £4 7lS^^-2l ^^E)l?l 0 l2lo11 71^^1^-21 4^^))^ ^Bl^E^ £ 

theramlpole tip protrusion(TPTPH] ^4-i-^7l 4|€-<H1 714^^-21 i.4TrSSl(0S)«>l °J^2alTf2\Sl(OSth)l- 
a44^ ^1* #144(450441). ^717^ -gTfliHi^E^o. ^ ^ 7 ]s.^s^ ^^^^ofl 44Ai 

3 o.S ^45lo.5. ^21^4. 45047)1 oil Ai ^Bl^SSlol ^TlliiH'frHaJi* 244^ ^^°)1^ 7144^2] jLtH^ 
S?l* 2^44. €S#el(i4lH4 ^)H45i# ^44^ 7144^21 2»1^S» 244^ 444 44 *fl-§- Sis 

4 ^ls)<H oj fe en, ^l^7i*j-# 7i^«| = H 444^ =l ^A-Q-i ^H4as.m) ^.»14s4 *W4 ^ 51 
4. 

7144421 ^44^51 S 42.4^21 i2.ul^E S oi ^4514 =l 244 714444 44-4!2Lofl 47>4°1 44-S-4 
* ^^4t)1 slfccii, cfli- i-o^ N ^5l 71444 6 ! cli3(112)4 r-noi^cg^ofl ^44*1, 121 44444 M^4 
eH NSJ 71^-47)1 44. °1714, n U M4 I0I42I 444°1^ ^^21 44^ m4 4^^^-5. ^-4 4 5U °H 
44 444 414 2 6i4 ^Hl*! 4144. 

2 5fe 4 41°l) 4€- 714^4°)) 21 ft ATE(adjacent track erase) £4# 44^11^ ^efl-£^14. 

2 5^ ^l^S^oll cflft .2_u14o1e 21 oi^aI ^ cflolEKon track data)7> ^4(degradation)5)fe ATE(adjace 
nt track erase)5L4» 7fl443-7> 714^4 7fl^4 ^421 ^^(Joule's law)°)l 2lft Heating Jl4# 4cflS. «()^4 
^ ^47l4(cooling time)4 f 1 7H^°)l 44 ATE 3l4# 42 t\±3. 24°1^- vfl^4 ^^144^ ^4 4^1 ^-S 
44. 44 4421 snq, Q = 1*1 * R * t°U 1^ 44, R4 S t^ 4** 44 4444. 2 52I aefls 
ofl^i OD^- outter disk, IDfe inner disk ^ MD^- middle disk* 44 4444. =l$jL 2 5°U4 nsflH.^- 444 
4°)14 ^>^ft HlH°)lel#o)l tflft y=0.281n(x)-5.9405°)l 2l«flA^ olQ ^0)4. 

444, *i|2(i20)7> cii3(ll2)4°)l 714444 4^4 «fl, 120)3 7is- a ^( wri t e coil)°)l^ 7l4^47> 4 
7}^, 444 441°1 443°!, 714^^4 ^447)1 4^4°1 47>44. 4, 71444^ 44 , 2^3 44 
21 Efe 2^21 s-Ajo)] 444 4444. a^tfl, 42 c)a 3 h4 c, 1« °H4 4 3 ^(adjacent track)o)l 3ft 

Jl4^ 71-^ = 21 ^44^)1 St, 714443 iL34s 4, 42 2fe s)|H3 3 44^1 44°ll 3«fl 14271- 444 7)1 
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44. 

£53 aEfl^ATE3 4^33 ^Eflfi)- 434* i!-3 ^^cf. iL4, *||H3 344 *£, 34443 ^ 

431 &. 3*443 £34£ S3 44 * 3444(write countW 3*11 47H3* 4 4 34. ^ ATE°1] 34 3:4 

1-4^3^3 H43.iL uflollAi #0^fe ^. ^^oflA^, Joules 444°H 443 3*44* #ojo. s *| ^4Jl4( 

cooling effect)* 7>3*4. 4, 34314* #3 3|h3 7)^2^0) 4<g ^844^ TPTP(Thermal Pole Tip Protr- 
usion)* 31 443, 443 0)3$ £.4* 3±44fe cooling Sensor system* Algorithm443 -S-4 £43 

3 3**4* 47l] $4. 

£ 6* 4 tHI 444 3*4fe 44* 111 43*44* 50043 3*4 5000$*! 444 3*<H1 

r)14 TTF*(time to failure rate)* 44Mlfe :zej| = 34. 

£ 6-8- 4*42:4°fl4 l"%1433 44 *3 ?}^S(couat)s|ll 7)144 4 44. 14* 334 4*3* 43 ^ 
4*4t11 50044 50004* 4 200004 3* 3°1], 4£<i3. ATE°fl ^^#(failure rate) ^ 3£°113*3 7j- 
4(bit error rate drop)* 4444. 433 aEfl*oi|4 f- ^ oi^o], a|Eoj|&i^-ol £43fe 34 50034 50004 
of|4 437 r 347fl 444 Ji33 £444. 4 3*444 200004-°-3. 49J434 ATEi 34 4433 Bi 
t Corruption^ oJ34£. 3t1)3* 4*S14°1| 3*11 414711 4444fe 44* 4* 4 4^3, 4^ 44°fl4£ W) 
4i4(cooling effect^ 7}34 5004 44(iteration)* 4fe 3&fe 50004 443 3*113 20[%] 3£3 44* 
Ji44. 

£ 43* £4 3433- 11* 4 4* 7l*H*W 3437J- II* * flfe SHSAi ^$4^ 5} 0] 71444. 3*3 

4 SI* 4 4* 3*iM* 3*3 4i^°il 343 334 4 4* ^3371- 343* £* 443 3*43* 3. 
444. 3*37 r 3* * 4* 3**11313 0)13. fe ROM, RAM, CD-ROM, 43 i^n, 4h3^3, * 5-3 3^3, 
#43 °fi£3, 4333 3443 43 4.°-3, £4 ?H33 *i(4l* *3 4 3 <-;!!* 44 44)3 ^sfls. 443 
* 3£ S444. £4 ^4e]7> II* ^ slfe 7l4 D fl*llfe Ml^as 4^4 343 Ai^ofl 44s)^, 4443 
AS 3437} H* 4 4fe 3H5L4 ^143i 414 4 S14. 



4^3 £4 

<>14o||4 4^4 44 4ol, 4 4^ol| ^44, A>7lS||£Sl ^*°|oil 4^$^. ^ (heating) O.S. oJ4 ATE 

jL4(adjacent track erase effectH) 34 3433 44* * 4°J 4 44. £4 34443 344*fl S 

°1 34^43 33 * 4£4Efl3 ^.34^ 5t* 4 o J0-S 4*. *flH/3i33 3H°113* (bit error rate)ofl rfl4 
344 4U 4 44. ^2 Thermal Pole Tip Protrusion3 34* 7fl443l ^1^3 4^ 7fl4 4 3«l*(defect r 
ate)* 4434 4 44. 



(57) 343 >S3 

1. 

(a) 34(write) ^3* 444o> 4^ 3^3 H43a3 4^4£# 4343 3t114£4 ^44fe 3* 444fe 
4^1; 

(b) 43 434 444S.71- 43 °j7fl*£l- ^44fe 3*01], 43 4h 3^a. =33 "3 43sfl£3 33i 4 
44 34443 334 a44fe 4t)]; 

(c) 43 34443 i2-34£ S3 i33 S44* ^444 43 34443 £34£&* s44fe 47fl; ^ 

(d) 43 (b) ^ (c)4t)]°114 44 443 33 5 J2.34S 4* 7>3fe 3444* *1Ih<H1 47>43 0133 
» 344fe 4t11* 43 -°- s 4fe 43«Hhs 44 iL343£* 7fl44fe 4^. 

^T 1 * 2. 

31 l4oll °i33,43 (b)47llfe 

43 aV3*JH7V aV33^343 33°fl 433 43 34443 334 s44fe 3* 43^-S. 4fe a)-3siihs. 
34 i34om» 7l)44fe 44 

3. 
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4eH x§3^slfe s-^l o.^ ^71 «|<=S i^SMS* 7lKd*Hr Hj"^. 
^T 1 ^ 4. 

* 1*011 su^h, (d)^Tiife 

A oM 7lS.^ = 7 |. o|7]-^ 7l-7laflH0ll 21SM *Mcl:£H«1| N«i^ 7 )^§.^ M 5] SH^^H 71^-51-31, <>} 7H N 5? 
^ T 1 * 5. 

71 4(write) ^^-ir £W<>\ s}H t^a. H^o|u^ #^*Kr 

^-71 s}H C^H H5H« 55 *M*||I=a] 43 7l**#*l 371 % 71 £Bl^>= 

St* s^sHr ^s*3l; 

^•71 #-ff-S] 371 * ^Bl^H^4 7H^ 7l4€^# ^7) 7}7|*flHoll 2}"H?^^t 3L$*Hr 

*I1 5*°11 ja«H>H. ^71 fBfelfe 

#7] 7l**HW 9J71-S 7M*|)H<H1 NS1S1 7l^f-2j-g- MS] 71^.^, N 55 M-cr 1 

°H V S1 7><3^ol ^J-l- ^0.3. i}^ *|-7l«| = 3. ©1$ 71)^^ t}5Lrl+3.B.$o}H$) ^o^*]. 

7. 

31 1*^*1 314*^ a o V ^* ^^El°ll7-1 *)3M7l7l 3$ 5. Sn^t 7)S-?V $^5. 01^ oj^ 

7|* D fl^l. 
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£^4 



7W(WRITE) 23 



I 



-410 



— 420 



NO 




430 



NO 




-440 



450 



7Rfiff£] 2H|£5M 2fl —460 



WRITING INTERVALS 7|a|2 



-470 



CD 




y=0.28Jn(x)-5.9405 
-6.5 f R 2 =0.9927 

-7.0 

-7.5 
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00 
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ID 
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•eh(OD) 




S-(ID) 




£H(MD) 
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